The leaves and seeds of Crotalaria retusa were evaluated for the proximate, mineral and anti-nutritional contents in a completely randomized design. Atomic absorption spectrometry was used in determination of the seeds and leaves for phosphorus, potassium, magnesium, calcium and iron. Anti-nutritional factors (ANFs) including tannin, oxalate and phytate were also determined using appropriate technique. The result of proximate analysis indicated that leaves and seeds had high crude protein (18.00% and 14.63%), dry matter (94.78% and 90.98%), Ash (7.00% and 8.02%), crude fiber for both leaves (12.75%) and seed (28.44%) and the ether extract was (4.60%) and (5.03%) for leaves and seeds respectively. Mineral analysis indicated the Crotalaria retusa leave and seeds contained some essential mineral such as %P (0.37%) leave and (0.47%) seeds, %K (0.97%, 0.68%), %Mg (0.48%, 0.64%), %Ca (0.58%, 0.78%) and Fe (76.10 mg/kg) for leaves and (70.10 mg/kg) seeds of Crotalaria retusa. The leaves and seeds of Crotalaria retusa had low concentration of anti-nutrient factors; phytate (0.01%) leave and (0.06%) seed, oxalate (0.07%) leave and (0.09%) seed, tannin contents were (0.02%) and (0.05%) for leaves and seeds respectively. The overall results suggested that Crotalaria retusa leaves and seeds were of high nutritionally quality due to high protein and mineral contents with low presence of anti-nutritional factors.
Introduction
Pasture is a major agricultural resource that supports both intensive and extensive livestock made of production. One of the major problems confronting animal production in Nigeria, more especially in arid and semi-arid zone is wide variability in the quality of feed over the feeding/grazing period, attributable to variation in weather and climate [1] .
At peak of dry season, with the depletion of crop residues and forage supply from native rangeland coupled with overgrazing and bush fire, the consequences are inadequate supply feed and loss of body weight, low milk yield and poor reproductive performance of livestock [2] .
Ruminant animals contribute substantially to the world's human food supply, especially in the marginal areas of the tropics where population is on the increase [3] . However, for these animals to play a leading role in food supplies, their nutrient requirement will have to be given adequate attention. Forage is the cheapest and major nutritional component in the diets of ruminant animals, particularly in rural and sub-urban areas of the tropics [4] .
They are mostly sourced from native or natural pastures which are generally poor in terms of quality and quantity that can sustain animals throughout the year [1] . Efforts to improve animal nutrition during the dry season have led to a shift to the use of forage browse legumes.
Rattle box (Crotalaria retusa) plant is a rather common leguminous plant that seems less considered in pasture and range production in the ruminant's enterprise. Crotalaria retusa plant is a promising feed resource in the tropics because the plant is in full leaf and green at the peak of the dry season when other feeds are typically scarce [5] .
This study was therefore designed to screen for proximate composition, mineral contents and anti-nutrient factors present in the leaves and seeds of Crotalaria retusa. 
Materials and Methods

Experimental Site
Collection of Plant Materials
The leaves and seeds of Crotalaria retusa L. were obtained from pasture demonstrated unit, Teaching and Research Farm of the college. The seeds were then separated from their shells/pod having dried appropriately, milled with blender and stored in air-tight containers until required for analysis.
Proximate Analysis
The leaves and seeds were analyzed for moisture content, ash, crude fat, crude protein and crude fiber which were determined in accordance with the standard methods of the [7] . Crude fat was determined by exhaustively extracting samples in a soxhlet apparatus using any hydrous diethyl ether as the solvent.
Crude protein determination involved the use of routine Kjeldhal nitrogen assay (NX 6.25). Crude fibre estimates were obtained from the loss in weight on ignition of dried residue following the digestion of fat free sample with 1.25% each of sulphuric acid and sodium hydroxide solution under specified condition.
Mineral Analysis
The minerals such as K, P, Mg, Ca and Fe were determined by the atomic absorption spectrophotometric method. The samples which were digested in acid solution of HNO 3 and perchloric acid [8] were passed through Atomic Absorption Spectrophotometry (AAS) using different lamps and calibrated or different micronutrients. Potassium was determined through lame photometer after acid digestion. Phosphorus was determined spectrophotometrically using the Vendatessolution [9] .
Anti-Nutritional Factor
Oxalic acid was estimated quantitatively by redox titration with standard potassium permanganate according to the procedure of Day and Underwood [10] .
Saponin was determined using the method similar to that of Hudson and El-Difrawl [11] , phytic acid determined in accordance with the procedure of Ruales and Nair [12] . Tannic acid was determined in accordance with the procedure of AOAC [7] .
Statistical Analysis
The data collected were subjected to analysis of variance in a completely randomized design and Student T test was used to separate the means. for both leaves (18.00%) and seeds (14.63%) were favourably higher. Higher values of crude protein recorded for both leave and seeds in the present study were above 7% CP requirement for ruminant animals which will provide ammonia requirement by the rumen micro-organisms to support optimum microbial activity.
Results and Discussions
The crude fibre content indicated that seeds (28.44%) contained high value compared to leaves (12.75%). Seeds (5.03%) contained appreciable amount of ether extract compared to (4.60%) for the leaves of Crotalaria retusa. The ash content of seed (8.02%) was evidently higher than that of leaves (7.00%) of the Crotalaria retusa.
Mineral Analysis
The mineral analysis of both leaves and seeds of Crotalaria retusa indicated their richness in Phosphorus, Potassium, Magnesium, Calcium and Iron as presented in Table 2 . The levels of Phosphorus (0.37%), Potassium (0.97%), Magnesium (0.48%), Calcium (0.58%) and Iron (76.10 mg/kg) in leaves of Crotalaria retusa compared to seeds that had. Phosphorus (0.47%), Potassium (0.68%), Magnesium (0.64%), Calcium (0.78%) and Iron 0.0 (70.10 mg/kg). Table 3 shows the level of anti-nutrient factors present in both leaves and seeds of Crotalaria retusa. The anti-nutrient contents for Phytate (0.02%), Oxalate (0.09%) and Tannin (0.05%) were observed to be numerically higher in seed of Crotalaria retusa compared to leaves for phytate (0.02%), oxalate (0.07%) and tannin (0.02%) respectively.
Level of Anti-Nutrient Factors
Discussion
Proximate Composition
High dry matter contents were obtained for both seeds and leaves of Crotalaria retusa. The percentage ranged (90.98% -93.78%), indicating high shelf -life of the leave and seed, hence long storage would not lead to much spoilage due to its susceptibility to microbial attack especially of drying. The percentage Crude Protein of leaves (18.00%) and seeds (14.63.30%) were above 17.5% CP recorded for Stylosanthes hamata leaves [13] . The higher crude protein recorded for both seed and leaves of Crotalaria retusa in the present study was above 7% CP requirement for ruminant animal which will provide ammonia requirement by the rumenmicro-organism to support optimum microbial activity. Both leaves and seeds could serve as potential protein supplement and will enhance the intake and utilization of low quantity grass and fibrous crop residue by ruminants. The importance of protein to animal health cannot be overemphasized, therefore
Crotalaria retusa seeds and leaves could be used as feed protein supplement. The Ash content value of Crotalaria retusa were (7.00%) leave and (8.02%) in seed and was higher than. (0.11%) reported for Mucuna utilis leaves by [14] and above 5.0% in Bracystegia eurycome hanms seed [15] . The ash values for both seed and leaves obtained for the present study fell within the range of 3.0% -9.65% [16] . Ash content useful in assessing the quality of mineral element present in the Crotalaria retusa leave and seeds. This suggests that the samples could be a better source of essential and has minerals needed for good body development.
Ether extract content of Crotalaria retusa were (5.03%) in seed and [4.60%] in leave which were higher than (1.89%) reported for Canavalia ensiformis leaves [13] . Also higher than the 1.9% Ether extract for lablab seed [17] . The values are also higher than the ether extract content (2.10% and 1.41%) of pigeon pea seed reported by [18] also higher than Phosphocarpus leave (4.10%) reported by [19] .
The Crude fiber content of Crotalaria retusa leave (16.75%) and seeds (20.40%) were above compared with (14.80%) of Mucuna utilis leaves reported by [14] and 23.80% for Stylosanthes hamata [20] . Persea ameneans seed contained 3.10% which lower than 8.10% recorded for Clitoria ternatea seed [21] .
The crude fiber content of both seed and leaves samples fell within the range of 15% -20% recommended for improved intake and production in finishing ruminant [22] .
Mineral Composition
The mineral analysis of a plant gives the idea of possibility either the plant Open Access Library Journal should be used for any feeding trial purpose. The phosphorus content for leave (0.37%) and seed (0.47%) were higher compared to the NRC recommended value of 0.15% for Phosphorus [23] . The level of Phosphorus in both the seed and the leaves of Crotalaria retusa were consistently above the 0.2% level which would satisfy livestock dietary maintenance requirement [23] .
Phosphorus play an important role in carbohydrate, lipid and amino and metabolism. Phosphorus is also required for blood coagulation (thromboplastim) satisfactory bone calcification optimum growth rate and optimum utilization of both calcium and phosphorus.
The value of Potassium (%K) in both seed (0.68%) and leave (0.97%) were higher than (0.46% K) for Canavalia ensiformis leaves by [13] and for seed of Brachystegia eurycoma harms (0.25%). In the present investigation the level of %K in Crotalaria retusa leaves was over 0.18% recommended for grazing animals [24] . However, it has been suggested that ruminants with high productivity may require %K level above (1.0%) under stress particularly heat stress [25] . Potassium help to maintain body weight and regulate water and electrolyte balance in the blood and tissue [23] .
Magnesium (Mg) content for leave (0.48%) and seeds (0.64%) both were higher than value 0.20% reported for Canavalia ensiformis leave by [13] . The higher forage and seed Mg level found in this present study were above 0.12% -0.20% of requirement of ruminants diet suggested by [23] . Magnesium is an important mineral element in connection with its role in circulatory disease such as ischemic heart disease and calcium metabolism in above [26] .
The Calcium (Ca) content of both seed (0.78%) and leave (0.58%) were higher than (0.09%) observed in Cannavalia ensiformis leave by [13] . The leaves and seed Ca values found in this study were considered adequate for the optimum performance of ruminants. The values of both leaves (0.58%) and seed (0.78%) of %Ca for Crotalaria retusa would meet the theoretical Ca requirement of 0.30% Ca diet needed for all forms of production in ruminants [27] . Calcium helps in the regulation of muscle contraction required by kid, weaner and is useful for bone and teeth development [28] .
The Iron (Fe) content of Crotalaria retusa leave (76.10 mg/Kg) and seed (70.0 mg/Kg) were higher compared to (10.58 mg/100 g) recorded for Iron content of Mucuna utilis leaves. Iron levels obtained for Clitoria leaves and seeds content in the present study were above (50 mg/kg) sufficient for requirement of ruminants for optimal performance and also above the critical levels of Fe in animal tissue (30 -50 mg/kg) [25] . Iron is said to be an important element in the diets of pregnant animal, nursing animal, infant and other conditions disease [29] . Table 3 show the level of antinutritional factors in the Crotalaria retusa leaves and seed. The tannin obtained in the Crotalaria retusa leave (0.02%) and seed (0.05%) were lower than the 5% at which goats may reject feed [30] . Tannin at this level protects liable plant proteins in the rumen and consequently increases Open Access Library Journal the supply of high quality protein into the duodenum [30] .
Anti-Nutritional Factor
Phytate and oxalate content for both seed and leave of Crotalaria retusa are (0.06%) and (0.01%) while oxalate was (0.07%) leave and (0.09%) for seed, both were low in anti-nutritional contents. The phytic value was lower than the range of 3.74% and 3.24% reported for some legumes in Nigeria (31) while the oxalate contents was lower than 0.52 -0.82 mg/100 g reported for some legumes consume by goats in Nigeria.
However, due to microbial fermentation in the rumen, ruminants, including goats can consume considerable amounts of plant with high oxalate content without adverse effects.
Conclusion and Recommendation
It can be concluded from the results of this study that the Crotalaria retusa leaves and seed appeared to have the potential as feed supplements. Higher content of protein and minerals combined with relatively low levels of anti-nutrient would make them good protein supplements to poor quality roughages especially during the dry season of the derived savanna zone of Nigeria.
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